Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.008 Å; R factor = 0.039; wR factor = 0.093; data-to-parameter ratio = 17.0.
Related literature
For general background, see: Arimoto et al. (2003) ; Catala et al. (2005) ; Hozumi et al. (2003) ; Leipoldt et al. (1994) ; Ohkoshi et al. (2006 Ohkoshi et al. ( , 2008 ; Pilkington & Decurtins (2000) ; Zhong et al. (2000) . For related structures, see: Garde et al. (1999) ; Ohkoshi et al. (2003 Ohkoshi et al. ( , 2007 .
Experimental
Crystal data [Cu 3 W 2 (CN) 16 (C 4 H 4 N 2 ) 2 - (C 6 (Farrugia, 1997) and PyMOLWin (DeLano, 2007) ; software used to prepare material for publication: CrystalStructure.
Comment
The preparation of ferromagnetic nanoporous materials is an attractive contemporary research area. An octacyanometalate [M(CN) 8 ] (M = Mo, W, Nb)-based magnets are good candidates because of their high Curie temperatures (Garde et al., 1999; Zhong et al., 2000; Pilkington & Decurtins, 2000) , functionalities such as photomagnetism Catala et al., 2005; Ohkoshi et al., 2006 Ohkoshi et al., ,2008 and chemically sensitive magnetism (Ohkoshi et al., 2007) . Octacyano-
, a versatile class of building blocks, can adopt different spatial configurations depending on the coordinating ligands, e.g., square antiprismic (D 4h ), dodecahedral (D 2d ), and bicapped trigonal prismic (C 2v ) (Leipoldt et al., 1994) . In the case of Cu-W systems, several octacyanometalate-based magnets such as { [Cu 3 [W(CN) 8 ] 2 ]3.4H 2 O} n (3-dimensional network complex, 3-D) (Garde et al., 1999) , { [Cu 3 [W(CN) 8 ] 2 (pyrimidine) 2 ]8H 2 O} n (3-D) (Ohkoshi et al., 2007) , { [Cu 3 bridged to Cu ions (one Cu1 and four Cu2), and the other three CN groups are free (Fig. 2a) . The coordination geometries of the two types of Cu II ions (Cu1 and Cu2) are pseudo-octahedral. The Cu1 atom is coordinated to two N atoms of CN ligands, two N atoms of pyrimidine molecules, and two O atoms of H 2 O molecules. The Cu2 atom is coordinated to four N atoms of CN ligands, one N atom of a pyrimidine molecule, and one N atom of a 4-cyanopyridine molecule.
The cyano-bridged-Cu2-W layers are linked by Cu1 pillar unit (Figs 2b and 2c) . This arrangement leads to the formation of cavities along a axis which are occupied by 4-cyanopyridine molecules and zeolitic-like water molecules (Fig. 2b) . The 4-cyanopyridine molecules are aligned alternately without forming significant intermolecular interaction, Fig. 2c . In the IR spectrum, cyano stretching peaks were observed at 2154, 2162, 2170, and 2200 cm -1 . The UV-visible reflectance spectrum showed absorption bands at around 700 and 1070 nm.
Refinement
The H atoms of the solvent water molecules and the coordinated water molecules could not be located reliably and were not
included in the refinement. The remaining H atoms were placed in calculated positions and refined using a riding model, with C-H = 0.95 Å, and with U iso (H) = 1.2 U eq (C) . The maximum and minimum residual electron density peaks were located 0.66 and 1.61 Å, respectively from the W atom.
Figures Fig. 1 . Displacement ellipsoid plot (50% probability level) of (I) showing the asymmetric unit. Hydrogen atoms are omitted for clarity. 
Crystal data [Cu 3 W 2 (CN) 16 (C 4 H 4 N 2 ) 2 (C 6 
Special details
Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . Rfactor (gt) are based on F. The threshold expression of F 2 > 2.0 σ(F 2 ) is used only for calculating R-factor (gt). (12) Cu (1) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

Geometric parameters (Å, °)
W(1)-C(5) 2.162 (5) N(3P)-C(2P) 1.328 (6) W(1)-C(8) 2.146 (4) N(3)-C(3) 1.145 (6) W(1)-C(6) 2.153 (4) N(7)-C(7) 1.141 (6) W(1)-C(1) 2.149 (4) N(1P)-C(2P) 1.339 (6) W(1)-C(3) 2.153 (4) N(1P)-C(6P) 1.341 (6) W(1)-C(2) 2.170 (4) N(1C)-C(6C) 1.331 (7) W(1)-C(7) 2.173 (4) N(1C)-C(2C) 1.322 (6) W(1)-C(4) 2.174 (4) N(2)-C(2) 1.145 (6) Cu(1)-O(1) 1.964 (3) N(8C)-C(7C) 1.202C(5)-W(1)-C(7)-N(7) 132 (16) N(3P)-Cu(2)-N(8) ii -C(8) ii 70 (2) C(7)-W(1)-C(5)-N(5) 144 (22) N(8) ii -Cu(2)-N(3) iv -C(3) iv 131.3 (12) C(5)-W(1)-C(4)-N(4) 64 (11) N(3) iv -Cu(2)-N(8) ii -C(8) ii −16 (2) C(4)-W(1)-C(5)-N(5) −92 (22) N(8) ii -Cu(2)-N(1C)-C(6C) 141.8 (4) C(8)-W(1)-C(6)-N(6) 147 (9) N(8) ii -Cu(2)-N(1C)-C(2C) −35.7 (3) C(6)-W(1)-C(8)-N(8) −19 (8) N(1C)-Cu(2)-N(8) ii -C(8) ii −106 (2) C(8)-W(1)-C(1)-N(1) −29 (10) N(8) ii -Cu(2)-N(2)-C(2) −42 (6) C(1)-W(1)-C(8)-N(8) 128 (8) N(2)-Cu(2)-N(8) ii -C(8) ii 164 (4) C(8)-W(1)-C(3)-N(3) 174 (4) N(6) iii -Cu(2)-N(3P)-C(4P) −117.8 (4) C(3)-W(1)-C(8)-N(8) −123 (8) N(6) iii -Cu(2)-N(3P)-C(2P) 70.2 (3) C(8)-W(1)-C(2)-N(2) −127 (6) N(3P)-Cu(2)-N(6) iii -C(6) iii 111.1 (14) C(2)-W(1)-C(8)-N(8) −169 (8) N(6) iii -Cu(2)-N(3) iv -C(3) iv 3(4) C(8)-W(1)-C(7)-N(7) 169 (16) N(3) iv -Cu(2)-N(6) iii -C(6) iii 151 (3) C(7)-W(1)-C(8)-N(8) −93 (8) N(6)
